Lack of correlation for sodium iodide symporter mRNA and protein expression and analysis of sodium iodide symporter promoter methylation in benign cold thyroid nodules.
Cold thyroid nodules (CTNs) are characterized by a reduced iodide uptake in comparison to normal thyroid tissue. The sodium iodide symporter (NIS) is the first step in thyroid hormone synthesis and mediates the active iodide transport in the thyroid cells suggesting that decreased iodide uptake could be a result of changes in NIS expression or molecular defects in the NIS gene. In contrast to previous studies, an intraindividual comparison of NIS mRNA expression in CTNs and their corresponding surrounding tissue was performed using direct detection of NIS mRNA. A significant reduction in NIS mRNA expression was detected in 86% of the 14 investigated CTNs. We hypothesized that human sodium iodide symporter (hNIS) transcriptional failure could be caused by primary molecular NIS gene defects and/or methylation of DNA in the NIS promoter. However, no mutation in the NIS cDNA nor in the NIS promoter region upstream up to-443 bp from the ATG start codon was detected. Therefore, primary molecular NIS gene defects were excluded. However, in 50% of CTNs with reduced NIS mRNA expression, the promoter region was hypermethylated. NIS mRNA expression in these hypermethylated CTNs only reached a maximum of 30% of the corresponding surrounding tissue. Hence, methylation of CpG islands in the NIS promotor could be a regulatory mechanism of NIS transcription in CTNs. Immunoblot revealed absent hNIS protein expression in the total cell membrane fraction in 45% of investigated nodules. In the majority of the remaining CTNs NIS protein expression was decreased in the nodule tissue compared to the corresponding surrounding tissue. For investigating protein expression immunhistochemistry has two advantages. First, the whole nodule area can be investigated, and second, NIS expression can be detected in areas where an immunoblot of a cell membrane fraction is negative. Interestingly, immunhistochemistry revealed higher NIS expression in 50% of CTNs compared to their corresponding surrounding tissues and NIS staining was predominantly intracellular. These data demonstrate that NIS protein expression does not reflect NIS mRNA expression. Therefore, factors that affect targeting of NIS to the plasma membrane are likely to be affected.